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Physical Examination
The patient was of medium build, healthy, and in no distress. Vital signs were: temperature, 98.8°F; pulse, 76 beats per minute; blood pressure, 140/70 mm Hg; and respirations, 14 per minute. No abnormalities were noted in examination of the head, ears, eyes, nose, and throat; fundi appeared normal. The neck was supple; jugular vein pulse was 5 cm H20; carotid upstrokes were brisk, of normal intensity, and symmetrical; no thyromegaly or lymphadenopathy was noted. The chest was clear to auscultation bilaterally. Cardiovascular examination showed regular rate and rhythm: S, and S2 were normal. An S4 was present, but no S3 murmur or rub was heard, and the point of maximal impulse was nondisplaced. The abdomen was soft and nontender, with normal bowel sounds and no hepatosplenomegaly. Genitourinary/rectal examination showed no palpable masses, a normal sphincter tone, and stool Guaiac negative. No U/h IV (which was titrated to achieve a partial thromboplastin time of 60 to 80 seconds). Serial creatine kinase levels at 6-hour intervals were 64 U/L, 44 U/L, and 35 U/L, and isoenzyme measurements were not pursued. Thyroid function studies were within normal limits. About 18 hours after admission, he complained of mild to moderate retrosternal chest discomfort without radiation or other associated symptoms that lasted 10 minutes and resolved after an increase in the NTG infusion rate. No changes were seen on a stat ECG (per CCU fellow's report). Two hours later, the patient's heart rate was 48 beats per minute, and he felt dizzy. Symptoms resolved with administration of intravenous fluids and after decrease in the NTG infusion rate. An ECG revealed no acute ST-segment or T-wave changes (Fig 1) . Subsequently, he had no further chest pain and his vital signs were stable (pulse average 68 beats per minute). Diltiazem was added on the third hospital day. A diagnostic procedure was performed on the fifth hospital day.
Case Presentation
The clinical picture presented to us at the outset of this Clinical Pathological Conference (CPC) points toward the syndrome of coronary ischemia manifest as mild, stable angina pectoris, which became quite unstable several days before hospital admission. It is our job to determine if indeed this is the case and, if so, the pathogenetic possibilities. In this instance, all roads appear to lead to coronary atherosclerosis, which might be reasonably expected to be present in a 67-year-old white male. Because it is very important to declare one's point of departure early in the analysis of a clinical problem, we will start from that point. I liken this process to a mystery story. There often are clues in the first chapter, but the final answer comes many chapters later. Since this is a CPC, the obvious is usually not the answer, so I will try to extract the clues in the sequence presented, beginning examination.
with the history and physical
Clinical History
A 67-year-old white male in apparent good health presents with an 18-month history of substernal tightness or heaviness initially noticed with moderate exertion but always relieved by rest after several minutes. There is no reported history of dyspnea on exertion (an anginal equivalent) or a change in stamina or energy manifest as fatigue, which commonly precedes the onset of angina pectoris if coronary atherosclerosis is involved. His exercise habits are not described nor is the type of exercise that initiates this discomfort mentioned. It is only in the 5 Not everyone agrees that an S4 in a near-septuagenarian is abnormal. LV compliance does diminish with age and may account for an S4 in its own right without other pathology present. When present in this particular clinical setting, we must acknowledge the likelihood of coronary ischemia. Those who have worked in the catheterization laboratory have probably seen, during a coronary angiogram in a patient with coronary atherosclerosis, the sequence of increased LV end-diastolic pressure followed by symptoms of angina pectoris and the development of an S4. Prompt administration of sublingual nitroglycerin or nifedipine reverses this sequence with disappearance of the S4 and angina when the LV end-diastolic pressure becomes lower.
There are no other physical findings to hang our hat on here. Hypertension is absent, and there are no changes in the heart or lungs -not even a soft basosystolic ejection murmur of aortic valve sclerosis commonly found in this age group. Hospital Course The initial laboratory studies were uncommonly benign: slight elevation of triglycerides (260) dritis of the sternoclavicular joints, interscalene or hyperabduction syndrome, or bursitis. But, let me relate two personal experiences I have had with physicians who presented with what one thought was angina pectoris and the other thought was cervical spine disease. The first was a middle-aged endocrinologist who experienced high anterior chest pain and left shoulder pain of quite severe degree that occurred.only with exertion and was relieved by rest. When questioned closely, his pain was atypical for angina. His diagnosis turned out to be cervical spine disease. The other, a cardiologist, developed very typical exertional substernal pressure with exertion, which was relieved by rest. His interpretation was cervical spine disease. Of course, he really had coronary artery disease with coronary ischemia, illustrating that a patient's interpretation (especially if a fellow doctor) of symptoms may lead you astray unless you are a thorough investigator.
The gastrointestinal category embraces such entities as esophageal reflux or spasm (the latter often relieved with nitrates and/or calcium channel blockers), peptic ulcer disease, pancreatitis, and perhaps most troublesome, biliary disease. I consider myself a competent clinician, yet I have mistakenly attributed gallbladder pain to coronary ischemia and visa versa. Because the two pathologies are not infrequent companions, it is not a bad idea to consider them both when evaluating this type of problem. How many times have you seen patients undergo coronary artery bypass surgery only later to turn up with active symptomatic biliary disease?
There is little here to incriminate a pulmonary source. Pleurisy, pneumonia, pneumothorax, tumor, chronic obstructive pulmonary disease, all representative of this category, hardly seem the likely culprit.
What about a vascular disorder? Aortic dissection is a possibility. There are no stigmata of Marfan's syndrome. However, a silent dissection of the ascending aorta compromising the coronary circulation is certainly possible but seems unlikely given the absence of hypertension and the relatively young age for dissection to occur (more common in persons in their 70s and 80s). Has anyone seen syphilitic aortitis in years? We have no reason to suspect pulmonary embolism (chronic) or pulmonary hypertension from this clinical picture. But that combination can produce a picture very similar to our patient. I recently saw a woman in her mid-40s with a history of progressive fatigue, exertional chest tightness, palpitations with exertion, but also progressive dyspnea on exertion. All symptoms began a year or more following gallbladder surgery complicated by a postoperative pulmonary embolus. Her problem became severe pulmonary hypertension secondary to recurrent pulmonary emboli. But, clues other than history included obvious evidence on physical examination of pulmonary hypertension, RV A coronary ischemic syndrome has been described with diffuse vasculitis including entities such as giant cell arteritis, Wegner's granulomatosis, polyarteritis nodosa, and Takayasu's arteritis. The latter is most commonly seen in young women with involvement of the ascending and arch aorta with a ratio of 9:1 women to men. Giant cell arteritis does occur more commonly in men in the older-age group. However, none of these entities seem likely here.
That brings us to consider the various cardiac diagnoses including the possibility of coronary atherosclerosis.
Coronary artery spasm was proposed as an explanation for angina pectoris in the early 20th century before the relation to coronary atherosclerosis was well identified.1 A syndrome of angina pectoris at variance with the usual exercise-induced pattern was described by Prinzmetal et al in 1959.2 In variant angina pectoris, chest tightness develops spontaneously and unpredictably at rest, yet is relieved by nitroglycerin. Regional ST-segment elevation appears with the symptoms and resolves with relief of pain. Coronary arteriograms are usually normal. However, coronary spasm is provokable with symptoms during angiography in some patients with suspect variant angina with IV ergonovine. Interestingly, coronary artery spasm often provoked by catheter manipulation in normal or atherosclerotic coronary vessels rarely is accompanied by chest tightness.
In today's world, cocaine ingestion must be considered, as it has been implicated in coronary ischemic or MI events by virtue of diffuse coronary spasm, structural narrowing of coronary vessels with chronic use, the development of microaneurysms with possibility of secondary thrombosis. None of these scenarios appear likely in our patient.
Coronary artery embolism is uncommon -perhaps even rare -but when it does occur, the results are sudden, severe, often catastrophic, and usually associated with an MI over a broad area. The likelihood of producing an anginal pattern over 18 months by this mechanism seems minuscule. The usual pathology accounting for coronary embolism is not present so far as we can determine in this patient: ie, left atrial thrombus with atrial fibrillation (chronic or paroxysmal) or mitral valve disease, LV segmental dysfunction, left atrial myxoma, vegetation from bacterial endocarditis, or thrombus from prosthetic heart valve.
Spontaneous dissection of a coronary artery is a rare cause of MI. An excellent discussion and literature review of this entity can be found in Reference 3. The pathogenesis is uncertain. Most were diagnosed at autopsy and occurred predominantly in the left anterior descending artery (LAD) (88% in women) or the right coronary artery (74% in men). Three groups were identified: those with coronary artery disease, those in the postpartum period, and those thought to be idiopathic. My only experience with coronary artery dissection occurred in the catheterization laboratory while performing coronary arteriogram. Over So what pathology does our patient exhibit? The dilemma must be resolved. I believe it is related either to atherosclerotic plaque disruption with thrombus formation in a 67-year-old male with perhaps mild to moderate coronary atherosclerosis or to a myocardial bridge involving a substantial segment of the LAD. The diagnostic procedure performed on the hospital day 5 was an arteriogram and did confirm the presence of a myocardial bridge compressing a long segment of the LAD. We are told that therapy with a calcium channel blocker relieved his coronary ischemic symptoms and he was discharged without further incident. Diagnostic Procedure
The diagnostic procedure was cardiac catheterization with coronary angiography. The coronary arteries showed no significant areas of discrete narrowing. However, the LAD exhibited a long segment that developed marked narrowing during systole (Fig 2) . The findings were diagnostic of a myocardial bridge causing functional compression of the LAD.
